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(57) Abstract: A toner containing a toner ma- 
trix comprising a binding resin, a colorant, and a 
wax, and an eternal additive. The external ad- 
ditive contains at least one compound selected 
from fatty acids and their derivatives and an inor- 
ganic powder with polysiloxane adhering to the 
surface. The toner enables oil-less fixing using 
no oil for the fixing roller. A two-component de- 
veloper and an image forming method are also 
disclosed. Even if the toner is used in combi- 
nation with a toner containing a releasing agent 
such as wax, deterioration of the carrier because 
of spent toner hardly occurs, and the durability is 
good. The hollow defects of transfer are reduced, 
thereby achieving a high transfer efficiency. 
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20 Ka>^«t9|< httWTS. <£D#£L<te 

1000-5000, Z ¥-i$ft?m& 1 7 0 0 - 8 0 

oo, ss^a^st&^SH^sojt mm^m-m/wt^ft 

T») #1. 1-2. 8, ZW-iZft^Mtik^frTmVit (Z¥-i$ft 

^m/WL^&stt^m) tn i . 5-4. 5, i x i o 3 - i x i o 4 <om 

L< «Ma¥^#^P»7^ l 000-2500, Z ¥-i%ft?m& 1 9 
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oo~3ooo, mm^-iz ft ?m ft?m<D}£ (mm^mft^m 
izw-mft=f-m/^^ft^m) 7-2. 5, 1x10 3 ~3x 

10 —2 1 -yp^>) , ^7J^D7thX 3-/1—7 
)V-*u-*>7?-)V- 1 , 2 -i^ + yyayo^WftlffflTt^o ^ 
IS?0#«^;k^>mXtt^(7)^7K%t ITS, ^K>^ te 7 j<^^^ 

0 0M»g&t;:*f 3 ~ 2 0ffi»«W £L^ 0 3li^i 
Tfe^<hlH^^m^tHiC< Vi 0 2 0fi»£jg*.5<h h^-£>Mi4j&t& 

^^/^XO^^^flg^cD^it^^fe^^^O. l~l. Sum 
25 #&&^#^0. lMm*i©W3 5M%«T, 0. 1 

~2. Owm0CT6 5it%«Jh> 2. 0 m m£jg*_3)&^ 5 <@ 
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#«¥iWFfc*«o. 1 MmJ:ti/jN$<, o. 

f^ttMJfcttiRttil^i^, JIMS^TO. 5-3 Mm, 
0. 5<im*H0fif*l3 5iBftXaT. 0. 5-3. 
10 6 5<S^%^±, 3. 5/im$i^§S^5«%£(ra^^^ 
#*LV>. ¥J4««fO. 5^mJ:!5/j^<, 0. 5 tim*m<D*L?ifi 3 

¥^3 W mJ:^§<, 3. 5 tf m^§W 
'J-tt*»ftTt«. 

(3) ^»«rj|g 

LTG P C KI* 2xi 0 

20 3 -3 x i o*(Dfamz<pt£< t*-~D<DK=?.mm*v--z*^v, # 

Mft?mmt£\zW&T2>I&ft£lsT 3 x l 0 4 -^©^ft^^ 

25 ^*©i£ ( Z ¥i%ft^m/&¥&>tt^m) #1 0 - 2 0 0 0, 

31 



WO 2004/053598 



7JP2003/015137 



(&T0tfbj&) £*8 0-1 5 or, tfEtUHJtem&fts 0-1 2 Ot, fit 
m<D%7Xfe&&rf4 5 — 6 8 roigfflT*^^ U XT. ^;H&J|g£j6i£# 

0?£L< «SS¥*3#^*a*i;tf-2 0 7j, Z^fM2^~3 
5 0 li¥Wi/m^fI^3-5 0, Z¥i3#^*/ffc 

¥^fl^Mrt*2 0- 1 0 0 0, mt&&9 0-1 4 Or, ^tHUg^M^ 
fct8 5- 1 1 5r, ^7X^^^5 2 — 6 8r<£>$&fflT&<2>^ UXX 
x £ f&fr t. -T 3 £ t i>W £ L Iri . 
£D#£L<teM¥i§#^S^17j~l 57j, ZTOfi^2^ 
10 -5 07j, ii¥WI/TO^i^3-l 5, Z¥^^i/ 
§&¥^#^*^5 0 - 1 0 0 0, 0 5 - 1 3 513, ffiftMlti 

Umte9 0-1 2 Or, tf77.m&&& 5 8 -6 6r£)t£BT&£tf U 

^Cttil^iitl:#fit§fi!c^i:UT, 3X10 5 £UcD#^»/& 
#£L<«ii&#^«m^K#£T£/&#£l<T, 8 X 1 0 4 - 1 x l 

20 £L^. 

M£$?£L<«, i^^^»^^{C#^T^^^<i:L/T, 3X1 0 s - 

9xi o«<D^ftTmfctti£UM®m±mz*si,i %^±#u, ^09 

x 1 0 6 ^±©/&#te^WL&^;f#jG&T&3 0 
S^»*U<«, il^fiMt:??ffit§^i:lT, 7X1 o 5 - 
25 6 x l 0 6 <DHiiftTmf&tt$:®iMmm±&lZM L l %W±tL, 
X 1 0 6 Ki±(D0Z^U^^LU^m^$>^ o 
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i/»¥Wi*«10J:D^$<, «M*t8 0ta:0/JxS<, ft ft 
8 0 , C € fcD/h$<, ^7 7|£^^^4 5 < C e fc»3/jN$<i^:S 

<nnffiftm\z£.z>K5£i)m%\zn\z < < & &rzti7v^b-}--mm. 

15 *S*«TI&Ofi«^^^«*t3 0^J:0^*<, Z¥Wi!di5 0 
0;j«fcD;*:#<, fift¥^#^S/&¥^#^ga*l 0 0£D*^<, 
Z^^i/m»fl^2 0 0 0 ( fc^f< ) *frffc£**l 5 0*C 

20 ifatai&T^. ti 7-mmi?<D&yt&<D{&T^fem&&<D{&Tiz'DtsL&z> 0 

2 X 1 0 3 ~3 X 1 0 4 ©«l:/>^£< £ fc-OCD#^»Ji;*;t?-££ 
Wb, 5 X 1 0 4 - 1 X 1 0 6 0«II'>)5;< tfe-^c^fii^t: 

0 3 ~ 2 X 1 0 4 ®flg«£4>fc< <hfc-oWb, $ SK:# £L< «4 X 
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1 0 3 ~2X1 0 4 <Dm®lZ'P?3i< £*>—?GTZ>ffif&T*$>Z>. 

Wifi. ft i: L < tt, 6X10 4 ~ 7X10 6 ©®«K:4>>fc: < <h fc — t?^T 
L, £ *>\Zft £ U<tt8xl0 4 ~5xio ^^^d^^ *^*tf — 

2X1 0 3 <1;0/Jn$< fcS<fcft^te#igteb, 3X1 o^^K/i 
10 Xtev'aJI/^-cD&g^ 5 x l 0 4 ct D/Jn^ < ftsi, W^-fey h 

ixio uo^tos:5tiWiTi. ^mnm<Di&T^m< 0 

tEZlZ. Y^-<DMft=f-WLmmz&$E-tZ>j8.fttVT. 5X1 0 5 ^ 

±<Dmtt?mf&ft<D^m&f®w®m±mzttis iowt %^tt&& 

15 ^t^$?*L^o 5X10 5 t(±©il^f iI«C#ftt§^^< 

20 <kK>ft£V<\$. 5X10 5 ^±©H^f i^^Otf 

£#K*fL5%JU*TT&l9, ££f;:£?£L<te, lxlO 6 ^±0Di«^ 

ht-©GPC^07h^7AHl3^§^lMt> 2X1 
25 0 3 ~ 3 X 1 0 4 (DmmzfttE-? 2>ft?MM*:¥- ? <Dft?mft1fi(Dm 
££H a, 5X10 4 ~1X10 6 IZft&T %> fr^MJS* tf- ^ 
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Xliya^-Cig^^HbttS,!:, Hb/Ha=&0. 15~0. 9 

Hb/HadS, 0. 1 5 <t£Z>£Mt*7-ky httiWR-ffcU 

5 ^t^S, 0. 9 £D:*:€f<&*£, t»»tt*«JK^b, ^j£ttj&tfiT 
Ln* T^C^fcdSS, <fci9£?i;L<te, Hb/Ha^O. 15- 

0. 7. Z £>iZft$.V<\Z, Hb/Haito. 2~0. 6T^-5, 

ht-OGPCi:i5tt5^IMT, 2X10 3 ~3X10 

4 ©M^tc^^< <h fe-oo^^aes^fcr-^, sxio 4 ~ixio 6 

fifcT, #^fi 5X10 4 ~1X10 6 ©^S^{C??ffi-r^>^^*^^(?D@ 

15 mit9 ox©iS$i:ffisn^fi§M9 o, #^*@*tr-^xte 

~>3;i/^-©if&2<Z) 1 0 X T5#^*£M10£ I, 

M10/M90^0. S-SitS^i, (M10-M90)/M90# 
0 . 1 ~ 7 £T<5 £ tTi§^ttSr«g^T#^0^^--r;U$^^ ( fc^ 

±fSM10/M90, S^fCte, (M10-M90)/M90(Dtt ( # ^ « # Ifc ft <£> j£ 
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10 Z. £&BSmtt£Z>o 

M 1 0/M90 CD m. & 8 £ B 7L > * (M 1 0-M90) /M9 0 7 CD ^ « , 

5**1* ££«<M10-M90)/M905&*O. 1^^CD*^(C«, ilSfil$0«i* 

15 O0*U<ttMlO/M9O©ffid«O. 5~6T£D> (Ml 0-M90)/M90j&* 0 . 1 
~4. 5T'^§. 2; b < te, M10/M90©#^0. 5~4. 0, 

(M10-M90)/M90^O . 1~3. 5t*5, 
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mmmmmw'&<D h (Dmm^ft^mtf 8 o o o - 1 8 75, z¥ 
io ^tt^mw nooo-ioo^ Mm¥i%ftTmt%ti¥-mfr?Mi<Dtk 

(Z¥^#?*/$c¥^#^tt) Atio-iooo t^sj; 

0 0 - 1 075, Z¥i^^ft^l 8000-30 73, 
I!c¥^#^»#t 3-60, Z S/3fc¥^#^»^ 10-500 

T$5ut/0ijftb^, £ b< «Mft¥^^^g^ 1 75-475, 

Z 2 75- 8 75, SS¥i3#^»/ffc¥i3#^*j&* 3-30, 

20 ZWfl/m^fi^l O-SOt^Sut^JbK 

M«¥^#^*7^8 0 0 Oct 9/h£<, Zf^fl^l 8 0 0 0<k 
9/h£<, fi»¥i3#^»/&¥^#^*^3<i;i9/jN£<, Z¥^f 
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Sfcet*JIHTHFJF»^5IiXUT, »SL<ttTHF^ 
L£ HE THF^»|jt^5liXJ:0^i:A 

2iffi#;i/#>$?x«{gM7;u*;i/xx^;i,<h bin td>», ha 

15 t&—W.M$t. *?l"f>Wts MtK^U^ >Wt* y?)l&, -i^u>m, zs 

>$L 1, 2, 5 -^>-tf> h U*;W#>», 1, 2, A-z/Zu^* 
ij->MJ*;^>H, 2, 5, 7-t7^^>MJ*M>|?, l, 2, 
25 4 -t7^U>h'J*^>8, 1, 2, 4-7*^>h'J*;l/^>t, 
1, 2, 5-^\^ith'J^;W^>^, 1, 3-v?^;W^^v;p-2-^ 
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)V) 1, 2, 7, 8-*??>7-h7X)V#>m. t?D;*Uy 

~i2) xx-r;i/^75t#^^n^o 

1, 3 -yntf 1/>^U 1, 3-y^l/>^Uzi 

l, 4-^i/>^'jn-jk l, 6 -^\^r+f->^^*-;i/, 




0-(R0)yH 



15 3 . . . {<tl) 

O^^CT, ^^>x + y<Z)^pl^fS«2~ 1 0-ra5§. ) 

3HW±©7;k3-M^tUTtt 1 7j|/h>-;k 1, 2, 3, 6 
-A=l : -t)->Tho-;k l, 4-y;nf^>, ^>^x u * U V—)V. 
20 yM>^iUX'Jh-Jk h'J^>^l'JXUh-;k 1, 2, 4-^ 
^>MJt-Jk 1, 2, 5-^>^>h'Jt-;k PV-tn-)^ 2 

-^^;k^DA>hijt-;k 2-^^;p-i, 2, 4-^>h»jt 
h'J^f P-jkx^>, h>j^^n-;^D/t>, i, 3, 5- 
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WzttT %>&Wt&®t<DM& (OH/CO OH) TO. 8~1. 4^— f& 

^>^tt5^gI/7DTh^77^- (GPC) K<fcoT$l 
10 £^tlfcttfe§ 0 

gStt^y-aMHPLC8120>- >J -X. #5>AteTSKgel superHM-H 
H4000/H3000/H2000 ( 7. 8 mm&, 150mmX3*) , mMWiT H 
F (fh7kh'D77» , ilO. 6ml/rain, 
1 SA12 0 w L, ^{±}§s R I , $J£2S3?4 0t, Z^fuMSkm 
15 ^SrTHFtC^^^O. 4 5 Mm©7^ ;^-T51l,y 'J ^^ODiJfl 

&«7y llttWATERSlSGPC - 150C, t) ? A 

teShodex HT-806M(8.0mmI.D. -30cmX2K *git?&te o - ^ D □ ^ >if 
>> «£»ttl. OmL/m i n, MitSteO. 3%, ilAitt2 0 0 

ml, &tb§§teR i , iaisti&^te 1 3 o x:. m%.mMwi*m.n*mmz 
25 mm&o. 5 /imo^«iig7^ )i<?-T~?>mmmLt£ 0 sn^fm, 
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*-?7u-tx? (cft5oo) \z£K>, i cm 3 <Dm,mz&m.m 

5 ^6 , C/^TiP^L^^e»^7>^^-^ck0^9. 8XlO s N/m 
(«*tffc,&Tm , C) 

ilS 1 Ot/m i nT^M*T^^lbfc+l->y;i/^, #MS 1 Ot/ 
15 mintMLTill^iSLfe^l:, ^77lMTO^-X7 

ds c\z < kzwmv-?(DM&te, mwMftffiOTjkmmmftffimD s 

C-5 0£&fflL*:o 5t/mint*2 0 0t:St#fll„ 5 MI^M 
20 lOttTt^i, 15^fl|fIi5t:/minTM$t, « (i 
$0 bf-^^e>^j6f c . t;H:SAt§U->yjHlil 0mg±2mg 

P— X^;PX^U->, 2, 4-y>f^775 : l/> 1 P - n 5f 
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U>, p-tert-^H?l/>, P ~ n -^\4 1 ->;PX5 1 1^>, p 
5 T^U;PSf, **t70)im. 7?0)l>m* 

7^'j;m^, 7^u;p»^;u, 7^ u;i/&- 2 -x^;u 

3-kHD*->7^U^if;i/, r-tFD^y7^JJ^p 
10 ^o-hKD + '>7^U^»^;k U-bHn + '^^^ijjUi 
r -75 y 7^ U M^d tf;k r-N, N-yIf;i/7>;7 

*y;wa:/Dfcr;K x^i^>^u n-ji^*** 'j;n?x7f;k 

*«M©BWtz:» ji^X^l/>-7^ U^m^a^^i Lttt, ^5^1/ 
15 >/^7i"JI/-h*l^t*D, ftiZX^U>*7 5~8 51 

(4) mffimmm 

20 &mtn>h<DtTzrz#>\z. mffimmmmmtsnzo »*L^ti 

*W^LVi 0 WiztZT? U;P7 5 K - 2 - ;* ^Jl/^ D A° >XJU^>mt 
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R 2 _^Q)_ 0 H 
COO" 

«t 2 ) 

wornm®; i ~ i o <D7)v*)vmxteT u^as, yum. 



R \^ C -°^ B / 



R 4 



(fc3) 

io (fit, r 1 , R 4 te*rti?tiniLisT7kmmT. mmxu^mvtfD^ 

15 n-^JH, -fy^JH, sec-^^;U«, tert-^H 
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LTtt, R 1 ~ R 4 d*^ TJ^iJ^IXttTtt'J? ^A, 

£fc^&ffll$T(£^mS(D{gT£l£ll:T#5o ^iP»«^«F#JJ& 1 0 
0«»gBK*fU 0. 5-5ii»^JL,^ £D$?£L<tel-4 

(5) 

IL ^777<h, "^D5>> > T^O^im^ C. I. 

15 > h • < XP-1, 3, 74, 97, 98^<^Tir hB»7>J-;i/7 5 Flt/7y 
^t-feM^.. C. I. tf > h • <XP-12, 13, 14, \7^(DT± 
7'J-^7$H|y^7 7tfiI^, C. I. VJK>F^ID- 
19,77,79, C. I. 7=^ XA°-X • -f XP- 1 6 4#tg2£-£tl, 
£L<teC. I. tf^^ > h • -f XP — 93, 180, 185<£>^>X< ^ ^VP 

20 >^*^^^^^ )\,$ >^H^tTM^c55. 

C. I. tf^pC> h . H48, 49:1, 53:1, 57, 57:1, 81, 122, 5*gO)B 
&mn. C. I. V)l"<>h • Uy F49, 52, 58, 8^<D^£^$h c. I. 
¥7*>h • 15:3 ^0)7^ Dy7^>S^©^©ffe 

^^^isx«2am^±Tge^^n^> 0 MnMra^jtji&i ooi 

25 MSBK^IU 3~8M»g&j$W£Lv> 0 
(6) h^-(^)|^#:^14 
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Mffim. m&mRtfv v ? ^-©#11^68^3. 5-6. 

5 ^ m ^^ fllRfl^Kcfett* 5. 0 4/imTOtt$^3 0~8 
omm%. m&ftmz&VZ3. 1 7//m«T©$t**i5-3 5 IB 
5 6. 3 5-10. 1 tim<Dffi.m&m?Z> h:7--&^#3 5#«% 

5-10. 1 tfm©g|5ft5 0^i%B(mtl, 
10 «^<BBfrih. *8ttt&l»ikU ^-r;H^^€*i:©M5i*HS^t*pI 

4^raKmW3 OM^^iT^^t, BBKtte^ODMfi^H 

*5tt3 3. 17/im£tTo§fl^5i3RX*jgjt5t, Ifi^^ 

fOA>PJ^ait^S^|:,i So 6 . 35-10. Urn© 
20 tIStt5ht-i^3 5^%^i^5<!:, mKtm&tomtLifi 
mtlt£\,>m$l£ti:2> 0 35-10. umcsmni. 

^a^JK^^^tftl^LfcllC^ffi^Ojt^SfllltS t (S t = 6/ 

fittcDltSS t (SS t= (S t/»»«n&ht- ©J*S®«M) «f 
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0. 4-0. 9 5©|gB^SL^. L< «0. 5-0. 8 

5, <fc$£?£L<teO. 55-0. 8T&£. 0. 9 5 *jBA* £S*Jg 

«F&ffl<ffllR]£&5. 0. 4#»Ta*<fc^ttat:^£^fcfc Bifida*, 

ht-CMSt^fOlgilt^ 1 6 - 3 2 j@ $c ^111^^(7)^ 
»«»*U 8-3 5%t*SutWSlU 4 cfcD8Fi;l,<«, 
S^*©*»«R3^ 1 8 - 2 4 % , fi#&&#:flr ©2E»«»at 2 0-2 
6%, 2<bf;i$?£b<«, 1 8-2 2%, f@ 

10 &mm#ifi<Dmw}$Mk&2 0-2 4%t&3 0 

7cl^CD, #2|iJ^ffl<D¥^fit^e)(D||(D 2 3l(E>ft]£ (n-1) TfiJo/cffi 

X^©Jif§S!2!l£B2<&L£ hi— fclfc^T, ^ >^A^^tt <fc (DMiLlZte 
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Kxmi&mifimwr&. wi^i^c^st, Mitn^^y^ 
mm) iBLXsn-v±)\,n>¥ a-^^giiiitts. mmmzmm 

10 lMSS^&S.fc^ffi^'ftftJ (7"7'J;HRtth'J^A) £iD>L/it> 
<Z>5 0ml^^(C^^J^h^-Sr2mg@SiP^, L 7c ft 8? 

-nilCTTA-ft-? 0 wmoy/t-ft-^^fc, 7 0 wm® 
7 fe. %Lmft1nmfeffim\Zl . 2 6/*m~50. 8 urn 
15 T'&Zrf, 2. 0 Atm*^©^^«^^y-r X^^)j^»TSy^i(i^^«iJ 

5 0. 8tfmi L/io 

&w<mmrf'j>t£\,*m'&s v-r~(Dmm\zmei^ot^<^^-hmm\ZTS: 
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(7) 4t'J7 

t 'J 7M. ^x-^-T h*** U 7S#, 7^^<^4: t ij7^ 

10 (MO) x ( F e 2 O 3 ) y 

(<HL» Mte. Cu,Zn,Fe f Mg,Mn,Ca,Li,Ti,Ni.Sn.Sr,Al,Ba,Co,MofS5J&*S 

7x^-r h» + t'J7S#tt, Fe 2 0 3 £ £ JR , u\t. 

15 Cu, Zn, Fe, Mg, Mn, Ca, Li, Ti, Ni, Sn, Sr, Al, Ba, Co, Mo^fr £>^fc£tt<5 4>& < 

it) mowtfcm&m&vxsimizm^z. 717^ h^** uts« 

»*M&3> hn-;i,Lfc)&«S 1 3 0 0t:T6I^W««fLfc«, 
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<Dm&t£\t. zsu**)r> 1 0 Oa»gUfc*fLT, A°-^P 

5 ^CAWSIK 

#U:*;p#y ->o^u->«tie «k4) (ft 5) *^Mn§^ 

R' 
1 

R 3 -(0-Si-) m -0-R 4 

K • • • (flS4) 

«SU R 1 , RMiTK*®^, ADy>gf, kh'D^yl, + 
10 ^ltl-407WS^fdnx-JH > R 3 , R 4 tej%m 

±2 0 OJ^TOi&IS) £^To ) 
R 1 

R 3 -(0-Si-) n -0-R 4 
I 

0 

R-0-Si-0-R 6 
I. 

R • • • (ft 5) 

is (teu r 1 , R 2 ttfnfn*$if, Aoy>g?, tHD+yi, 

^b^S, 1 ~4<D7)\,*)Vm* 7i-JH, R 3 , R\ R5, 

^TfifcOIE©^ m l£L< U2&± 5 0 0 UTOtfam. 
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CF 3 CH 2 CH 2 Si(0CH 3 ) 3 , C 4 F 9 CH 2 CH 2 Si (CH 3 ) (0CH 3 ) 2 , C g F )7 CH 2 CH 2 Si (0CH 3 ) 3 . 
C g F 17 CH 2 CH 2 Si (0C 2 H 5 ) 3< (CF 3 ) 2 CF(CF 2 ) 8 CH 2 CH 2 Si (0CH 3 ) 3 ^#?^ if P> ft & £i % 

->v^>, r- (2-y=-/x^;u) y \Z)V*^)Vz? * 
10 v^>, ^^t^;^^;!, [3- (h'J^h^yyij;!/) yatf;i/] 
T>^E — ^A^D^-f K (±A> £SH6020, SZ6023, AY43-021 i^fdjlC V 9 
•)3-->^yij3->tl) , KBM602,KBM603,KBE903,KBM573 (-ft® 

vi 0 *fc> 75 ys©M^, 7$;^^!, 7>;ifM, y^ 

Tfc*j&t, y7>*6#^5BIo|r«St©75ySa, £© 

ssk, T5y^7>*y^u>^j^«»j©$p$3j,^s»gi 
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^•OSWJStrE^ 1 0 1 0 Q • c mJ^TOfeCD^W* b Vi„ 
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*%Wizm^Z>3rvVT<D¥-mimt2 0-7 0 Mm#Wi;LV>„ * 
10 7t, ^t , J7O¥M^7 0tfm$I^|,i, U 7*i^<Dj£«® 

15 (Dmm^m. +tU7S«ts^^$, tiif^^^t 

20 i£ fill, u 7S#££ii5jg*i£U -£-cDj§g 

I&©««fc*lriTtt, fiSC*iR^ffi3W»JCff *u<fflv»sn*. 
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#»Ete:m**#|&*Mktt** U 7«*rfcJ#L, 0. l~5. OS 

m<DM.g£\zMLTi<z, ®mffi.mm<Dmz^> b&&fa±2-&z>£.\,*57 
ymzyon-><D^iM^^im^<^m^^^r^tbiz. 200-350^ 

©!llT®It5Ct*W*l/<, ck«9$f*L<«, 2 2 0-2 8 Ot: 
20 *Ll!l$MttO. 5-2. 5«FW**a[^T*-5. 81S!ififfi>&«4£H 

(8) giig 
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m-r^mmtj^^n^ m*mm\z&i£tifz.m\z£.vz>tj t, m^mmm 

n — l, -J©o-^ (RLD (Dn—jiumt hv — — 

jv ( r l 2 ) <Da-ji,M.mizmm%k*mv. ^mmu-ji <rld 

10 iftfjEn JI/ (RL2) i^r^^-S^iiTIilte^-BrT 2 ^©D-;P^T 

iMits^ £\z& K>mm~?%z>o ^ e>^«-^©n-^ (rli) 

2^:p— JKDlElteictb^ 1 . lfg~2. 5 te(D$&B |*i Tff 5 £ £ £ £ 
20 &fcZL(Dt%(D2*(Da-)\,iZfrfr&nffimmm<Dtk& 1 . 2 5~1 
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Ei3^ hi— mmmmt&m<Dmw6mmm&. W4\z±fr*>n.it¥mw* 
ms \ztE.mfrt>&t£mmm, meizmH^rz^mx^mmm^^-ro 6 

0 i \thi— Mmofemm&m, 6 0 2 «n-;p (rld , 6 0 3« 

U-)V (RL 2) , 6 0 4«D-;U (RL1) ±.\Z%^~D Hfc b ^— <D 
5 SltlTifeS. 03 {C43ViTD-;U6 0 2 teB#It[H] 9, 6 0 3 te^Pffi- 

0 4 ££^T 6.0 2-1 teD-JP (R L 1 ) ©ffj^SB (^^Oj^it^ 
|R]c£>_h!») , 6 0 2 - 2ttD-JP (RL1) (D^^gP (Hm©$m^ 
fpJOTM) , 6 0 3 (RL2) (W,Pt<Dm.xk?5 

10 ft(D±fttg|$) , 6 0 3 - 2 «P-;i/ (R L 2 ) (MmvMm^ 
fS]<E>TM) ,6 0 5 «D-;i/ (R L 1 ) <DM¥ffl6 0 2 - 1 ^iP^-T 
3fci6<E>!M#:<£>#itAP, 6 0 6 «D-;i/ (RL 1) £>fft¥g&6 0 2- 

1 &-hQ$&Ltzf&1&fa<Dffi.mn. 6 0 7 «P-;U (RL 1 ) (D'&¥%&6 0 

2 - 2 ^iiniiX«^^lTSfcJ60^#:(Z)MAP> 6 0 8tea-;p (rl 
15 1) ©&¥SB6 0 2 - 2 £MXfcm^Lfc&#:<DSfttfjP, 6 18ttD 

-;U (RL 2) (DM¥SI56 0 3 - 1 ^iP^XH^^l-T Sfeae>CD^^^:© 
^AP, 6 1 9 «P-;i/ (RL 2) <Dm*&6 0 3 - 1 &mmxittfr%l 

Lrzmmfcoffimn. 6 0 9 «u-^ (rl2) <d'&¥$>g o 3-2% 
tomxiztftm?zr£&<Dmfc<DffiAa. 6iottn-^ (rl2) <d-& 

m5\Z^^X6 1 1 teD-^SfficDXA'-T 7M0lT^$(i2 ~ 1 

OmraSST^. 6 1 1 h *-<DMmmizttm&igw 

•r^So 6 o 3 - i izmn&n--)\,iz%}m&<mttfrK2>fciib\z. mm 
^mmmme o 1 frzmmtsntzmmiz, mnm^y^-y6 1 3& 
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(RL 1 ) 6 0 2 - lfflfl©SB«tfjfifcj£T£lt-5. J -y<Dma 

BI6l:*HT, «Tttfi«^W»CTS^-rs«fc5»co-;u (RLl) 
6 0 2 0 2*©D-Mtljfigt§ i i ( ^5 2 0° -80° ®«[ffl©il&& 

io 8 o° *m*.&£mTtsi£&m % hj—w*<Dn± 

Qtf&KfrQmm&mWi-rz. tut*/*- 6 1 7 ttpgnsBss 6 1 6 £ 

/£*#fc*&$86 0 l^e h7-S»UM7^-^6 1 3*£t>Dfc# 
15 ^ ^ 1=1015 6 1 4d^fTt5, iTLfc h:*— -JSC (RLl) 
6 0 2 - llCWiSCST^S. f IT6 0 2 - 1 CD j& £ P - ;P 
(RL 2) 6 0 3 - 1 £<Df£mi±/umtHZ «fc t) «H& » fl» U P-;P 
(RLl) ©fl&¥&6 0 2 - lfc#f*< ckSfcfc*. P-MITht- 
SB 6 1 2d^^$tl^. JtOVtm&U-Jl, (RLl) (D'&¥&6 0 2 
20 - 2 ©«g&}c£TjA#S9, P-;U (RLl) (DM¥B6 0 2 -UH 
«V>ffifl^iD&X«)fr23l£tlfcP-;U (RL2) 0^a56O2-2*> 

zvy—T&tVTmimznzo ±ia4Q3©w, p-;i,6 0 3 -2 

fi^ja^T(C/^^l$tlTV^o P — ;P (RLl) 6 0 2 £p-;U (RL 
2) 6 0 3 <D9 U 7^>7.«0. 1-0. 9mmT$S„ 
25 BURSAS tt 1 0 k g/h, P-;i/ (R L 1 ) (RL2) 0fi|«14 
0mm, fi£te8 0 OmmTfrot, 
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lEUg-r^PmttOHHBttt, HHE#:©^fl9t0. 5 mm- 4 OmmCfl 

10 mftmzwTfrisn&o z.<Dt%. m. b±- n^m^m^n^^mx^^ 

15 H^, x^/-;k i s o if )VT)Vn—)V, n-y^)VT)Vu — 
)V, sec-^7i^-Jk i so-yf^7J^-j^T» 

&h^-m&M&mi&afriE>mAtsi±z>m\z. m^b^—mnmizm 

/H^i/— > 3 >igi&^&& 0 & hi-— &w ft & mm vxffi 
&wmi&afrzwLA2&%M\znmmzMm8im&M;mt£i*:. & b-r- 

^^□^^^A^it^Mfc MiBM b-r- ®&®\z&mmw**mm 
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^©fcttMftffr^tt n •r-mmzmm-znz z.tta< ®m%W£ttmtk 
nnE^oflgut, mmfco&wtvmm&o . 5 ~4 0 mm, »tb 

<«0. 5~1 0mm, £ QPfSiL < it 0 . 5 ~ 6 mm \Z? 2> Z\ t \Z £ 
O^^^^S^^fb^ffl^^o^id^C^^-e^^. 0. 5mmJ:0/h 

%<k&mi,<UK). JLfSZ>5fc3S}g&Th;h- (Dgfi*^^D-5 0 4 0raraJ; 
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10 tts*^'j0«/>t, M it fig cotton, ^hm^cd 

-r<5o 

ore®. bi—m±<Dmmwm%tz<<* ^m-tfDmmwtammtm 

25 -fSc lifl* t^CJ; IJ / y «> a iij!{, i ^ 5 mra ;u Lfet h t- 
»**5 0 3(*£ftftJgfR5 0 8*68**3*1, frim 5 0 9 K£oT 
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5 0 0«$tl5. ^ 5 0 3 «AP 5 0 4^^gA^n, iHSiHc® 
&LSffii;:[H]£jg&5 0 6 ^^T^>lHl^#:5 0 U, 5 Oli 

^y©rBl^T^ai>T^^^®{CIH]CjgP5 0 7 £W-r-5@^#:5 

^f»W$tl5. *»fc£nfci&^5 1 Ote^tBP 5 0 5^e>ffiT, 
aMi5 1 3Ki££>n, I^tf(iSgx7-5 1 ltCd;0, AP 

5 o 4\zmt>nz> 0 m&itv^ zn>5 1 s^ii^n, mh^§§5 2 0 

*f+, 5 17f^P7^5. 5 1 9 «A< ^k-^lglfrgg, 5 18 

15 mm^oixt) vy izmm®i<D®MhmifeT"%2> 0 

m8\zm7<D I - I ' #r®l3£^T. |g|9teE!8<Z)B(D®m£&*L 
£fc(DT&3o s 1 5 0 2 ©^MDnflgB 5 0 7 <Z)i£bgBcDi|ig, s 

2 5 0 2 <Dmm\H}£hffi 5 0 7 (DfigBFfSKDggg!, s 3 5 

o 2©^®taia^5 o 7<D&w<Dm2. r i«iHife^5 o Kommmth 

20 gP5 0 6<Ddlg|Sa)iIg, r 2 « 5 0 1 te®&fa(Di&m\vi\!2i& 5 0 6 

fH3<DSg$h r 3fctH^#5 0 l<«®[H]fl3B5 0 6 <D^(DM £ £^T. 
mi|g#:a?ifi&j§ { ;:iH|i|£U '>U^^(D^«i^[i|^*(D#^^^§^^^^5?i^ 
h^-^/jN^Ybb^O^^^LT^#-r§fc:Je){C«, @^5 0 
2 ©^®G0figl5 5 0 7 ©^^«rlllfe#:5 0 1 CD^® [H]£bg& 5 0 6 
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ttO. 2^sl/rU0. 7, 0. 2^s2/r2^0. 7©|H^£ 

(10) fi£r^& 

@^^itX@, ^^IX@^iiiT0fM 

© hi— *'&z>z. t&xg&tf. #*te&f85i • fift-ra 
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10 &oizm&mm-m®*Mmv, zrvmzftWL&feMvftmizzr), m. 

2 < t$-te1tSL&ft1li k?Z1ttb\z*>* m&iM&te3 Om/s e c W ±ffi 
15 £?*L^ 0 
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&tzZ.ft%<Dfrfeitm<DfflLMt£ft%L<DZLtb\Z, 0. 0 0 1-0. II 

thu^A, d u ^a, >m.ti )Vis*y k*£ifimi & 
ns, 2, 2' -yytf*- (2, 4 -^^^mi/p- h u;p) , 2, 

2* -Tya-fV^D-hUjk 1, l' -Xl/tfX (S'^D'S* 
1 h , 2, 2' -7l/fcf*-4 h^v-2, 

(11) 

— 7 Wife: «i6ifcA>f TX£# £3*^/^7* £BJflnT 
£<> -€-£>£^©JiSt$:;0t5- 1 0 kHz, 3£i5?tA*-f 7X*U . 0-2. 
20 5 kV (p-p) T&O, *^i«5t#<i:ig|fep — 7W©ffljSffitkA« 1 : 
1. 2- 1 : 2 T&£ bV>. <kOff$U< «J3&#?&*5. 5 

-8kHz, £«EaW 77^ 1 . 2-2. OkV(p-p) T&D, ^ 
^^#<h^«P-7fW©«JgflEJt*U : 1. 5-1:1. 

HtC0Sb< tej^&2&#*5. 5-7kHz, ^/H77^1. 5- 
25 2. OkV (p-p) ^ogE3te#:t|g|feD--^reo«iiftM:}&* 
1:1. 6-1:1. 8T^5. Z.G>Mft'7uiLxmf&i:*nmf&!&<D 
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eauMbT*. MWiokHzio^o^si, £ftft*T<z>£ 

15 S!»/W77#l. OkV (p-p) «fct)/h$<^«<fc, 

y7<DWm<D2b&&fte>n'rs »H77^2. 5kV (p-p) «fc 

1 : 1. 2<fcO/J\Sv>£ (SftD-^aSjIO&S) Mft»gat#fc< v>„ 
«3fe#£3!ftD--9W©«38gji#i : 2it)*t<&5t (Siftn- 

(12) ^>^AtJ ?-zfn±x 
fif##±fc^Lfc#«»ft£Sfttel,fc h?— ft£, MfB^fi^K 
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fi*T©Sgg|^dl (mm) , ii^#:(0^iiS$v (mm/ s ) iLf : 
5 dl/v^0. 6 5^§^gI^^ Si ^ x->>© 

fc©**#*L<&D**M 6fc (A4) £U:tt3T?*, *OT5/>*t 

£*© h*— t«f-y 3 >M*fi< , *»oyp-fexaftft»«,s«| 



20 
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(13) ^ 'J-tl/xynt7 
( 1 4) *-C)lUZti 

Qft*k?z>&mmx.ztMMm*'j>u< tb&Tzmmummtt. mm 
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&m±VTgfzo )\s*&m j &~rizmm®i&mTz> bj— \z£k>, m 

10 tttm<D§ewiz<k<o . bj—mw$i£z>m&&$>z> 0 Wizi&m.i&mr 
iz&^TmtkL^-r^o 

*nmMm<Dbi-~-(Dtiimizj:K>. fr&mm-it? 

15 (D&nftm\z£& b-r— <Dmz$&fflx. ens. 
mmm 

*\z. mffimiz£o*mw&3E\zmM\zmw-?z>o tztzL^^wtez. 

tazmfeZftZb witter. 

u rUTtm i ) 

20 MnO|fT3 9. 7moll MgOilT9. 9mol%, Fe 
2 0 3 &3?T49. 6moUMSrOMT0. 8mol%TO 

25 2 %#ffl^©^-C1 2 7 0tT6if B TOL, #&/&£fTofc, *(D'&, 
8¥#L, $^l:^LTWiS5 Owm, EHM*!** 3 0 0 0 
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^(C, TfB (te6) T^£n<5 (CH 3 ) 2 SiO-i£ft7^ 1 5. 4 mo 1 %. 
(it 7) T^$n^CH 3 Si0 3/2 -#^^8 4. 6mo l%T*5#Ut;V 
^yyD^>2 5 0 gt, CF 3 CH 2 CH 2 Si(0CH 3 ) 3 £ 2 1 gS^^t, 7 

IMUfT l 0 0 g«hT5/V^>^^^ , u>^^J (r-T^yyn 
fcfJbh U X h^->~>^ >) lOgi^ffib, 3 0 0 ml© h)Vx.>m 
io 8llc##Sit-&. 

R 1 

1 

R 3 -(0-Si-) m -0-R 4 

[> 

K • • • (its) 

«tb> R\ R 2 , R 3 , R 4 fi^f;H, mTOl^T^DlO 
) 

R 1 
I 

R 3 -(0-Si-) n -0-R 4 
I 

0 

R-0-Si-0-R 6 

K • • • (it 7) 

15 (fib, R 1 , R 2 , R 3 , R 4 , R 5 , R 6 te*5P;bS, n 
T$ 0 8 0 T*afeS. ) 

MfB^x^^r bftL? i o k g{c*f b, ^i^tiifi^^, _h 
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*:<d'&2 6 o'er- 1 mmm&tttt&n y ta i *ntz. 

U 7M5aM 2 ) 

CF 3 CH 2 CH 2 Si (OCH 3 ) 3 ^C 8 F 17 CH 2 CH 2 S i (O 

ch 3 ) 3 \zmmistz&.ftte. m&mi £mm<Dxm-vnTttz$imi>, 

(3^U7§![j£M3) 

C) ^C^fb 5 w t %^^-jR;H:T^ttfcM«, §!£ 

10 A3 Srf#^ 0 

15 u ymmw 5 ) 

b 1 

-2 4 11) CfllfcK^lt 1 i|wJ^<DX@Tl3T^^Mit 

(^U7§2jg0!l7) 
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*«mfie*7'^»j;p«tt^U3->#ie (mmit^ftm kr-9 7 

0 6) C^Ibfc^H +tU7«a«3iPi|*Olg'P37tf*« 

* 1 



mm 


PES-1 


PES-2 


PES-3 


PES-4 


PES-5 


PES-6 


pes-7 


Mnf( x 10 4 ) 


0.32 


0.52 


0.57 


0.59 


! 0.32 


0.32 


0.23 


Mwf(x 10 4 ) 


2.10 


4.40 


5.60 


5.91 


| 6.40 


1 10.20 


! 1.40 


Mzf(x 10 4 ) 


26.50 


31.00 


31.50 


40.50 


97.50 


302.50 


7.40 


Wmf=Mwf/Mnf 


6.56 


8.46 


9.82 


10.02 


20.00 


31.88 


6.09 


Wzf=Mzf/Mnf 


82.81 


59.62 


55.26 


68.64 


304.69 


945.31 


32.17 


Mpf( x 10 4 ) 


0.62 


0.74 


0.88 


1.02 


1.8 


2.2 


0.5 


Tg(°C) 


57.3 


57.3 


55.0 


55.5 


58.0 


61. 0 


54.0 


Tm(°C) 


107.5 


110.8 


113.0 


116.0 


121.0 


125.0 


100.0 


Tfb(°C) 


96.2 


97.5 


98.5 


99.2 


105.6 


107.8 


85.0 


AV(mgKOH/g) 


18 


15 


28 


25 


15 


20 


2 



m^-iZftTm. mz f izmmmm<DZ¥i%ftTm. wmfttiiw 

^»Mw f tt¥^fiMn f iOttMwf/Mn f, Wz f 
20 ilOZTO?lMz f t%t¥-t%frTmMn f(DVcMz f/Mn f , 
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Mpftttf-^^a, Tg («C) tt^7^^, Tm(t)[«ft,l 
T f b (^iZffiftffltteMm. AV (mgKOH/g) teHN^B£fifi£^T. 

To Tw CC) ttDS Ct (%) «a*+10tTO 

5 ^fitiMSp (%) , Ck (wt%) «2 2 Or^UDi^Ma, Mn 

y ^XCD&spi^^S, MwrH77^7011TOfi > M z r 



7>^^OZTOfi, pea kra#^*<£>t?-^{ii£^-ro 
S*2 



•7?*X 


***4 


it £ 

Tw(°C) 


§»$ 
Ct(%) 


Ck(wt%) 


B 


(t Ay 


WA-1 




68 


18.5 


2.8 


2 


95.7 


WA-2 




83 


15.3 


I 4.1 


10 


80 


WA-3 


fli S tK 31 as in tY**)iit-k : ,& 


71 


3 


2.5 


2 


90 


WA-4 




120 


3.5 


3.4 


2 


120 


WA-5 




78 




0.8 






WA-6 




105 




1.2 






WA-7 




110 




2.2 


0.2 


150 


WA-8 




125 




0.9 


0.1 


180 



10 ^3 







B*^Tw(°C) 


mm 




WA-9 


100/20/8/4 a SSP 


98 


45 


1 


WA-10 


7 nt \s>m7t(.7i,rjM/i-M/-iwvn>in°-tw 

-fh':100/15/8/4SfiS» | 


120 


58 


1 



4 





Mnr 


Mwr 


Mzr 


Mwr/Mnr 


Mzr/Mnr 


Peak 


WA-1 


1009 


1072 


1118 


! 1.06 


1.11 


1.02 x 10 3 


WA-2 


| 1100 


1198 


1290 


1.09 


1.17 


1.2 x 10 3 


WA-3 


1015 


1078 


1124 


1.06 


1.11 


1.03 x 10 3 


WA-4 


1500 


2048 


3005 


1.37 


2.00 


3.2 x 10 3 


WA-5 


1000 


I 1050 


1200 


1.05 


1.20 


1.8 x 10 3 


WA-6 


1002 


1100 


1350 


1,10 


1.35 


1.9 x 10 3 


WA-7 


1050 


1205 


1400 


1.15 


1.33 


2.1 x 10 3 


WA-8 


1100 


1980 


3050 


1.80 


2.77 


3.5 x 10 3 


WA-9 


1400 


2030 


2810 


1.45 


2.01 


2.1 x 10 3 


WA-10 


1400 


3250 


5200 


2.32 


3.71 


3.1 x 10 3 
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m 5 







CM 


-V-H^tmW : tf<f*>\~- U-VK57 : 1 


CC 


vT>H*4 : tf ^^>h^l/-1 5 : 3 


CY 


>Tia-8i;|!4 : tf-^i/h- 'Txa-i 80 


BK 





m6 iz*mffiwv$im?z>nffifflwm&m't> 



6 



fH*tNo. 






CA1 




E-81 (Tj-'JX^Mb^ttSO 


CA2 




LR - 1 47 ( B * 73- '»htt §? ) 



5 s 7 (c^msMT^ffi-r^^^^j^TK-To 



7 



mm 


W VP 






(nm) 


4 h l 

> 9 / 

(%) 


7K 5x 
9R * 
3 

(wt%) 


Si 8& 
M S 
(wt%) 


M « 

(wt%) 


5 # (i 

(^C/g) 


30#fi| 

(^C/g) 


5#fil 
/30# 

fit | 


S1 


•>'JA 




6 


88 


0.1 


10.5 


0.2 


-820 


-710 


86.59 


S2 


y'J* 




16 


88 


0.1 


8.5 


0.2 


-720 


-520 


72.22 


S3 


v'J* 




16 


88 


0.1 


5.5 


0.2 


-560 


-450 


80.36 


S4 


y'J* 


□*t>(20) 


tt(1> 


40 


84 


0.09 


24.5 


0.2 


-740 


-580 


78.38 


S5 


•✓'J* 


y'i>**'JyP 


y'Af7'J>K 
7^5-^(2) 


40 


88 


0.1 


10.8 


0.2 


-580 


-480 


82.76 


S6 


v'JA 


o*?>(2) 


Af7'JyK75 
K(1) 


80 


88 


0.12 


15.8 


0.2 


-620 


-475 


76.61 


S7 


y'J* 


y"i>*''JyP 
*fy(1) 




120 


89 


0.10 


6.8 


0.2 


-580 


-480 


82.76 


S8 


II ft 


y*7x=***'J 
vO*tf>dO) 


X f 7 'J > & 
Na(1) 


80 


88 


0.1 


18.5 


0.2 


-750 


-650 


86.67 


S9 


'J7A 


y*zy*»n 


Ca<1) 


200 


85 


0.09 


5.5 


0.2 


-690 


-540 


78.26 


S10 


v'J* 


Lfcv'J* 


16 


68 


0.60 


1.6 


0.2 


-800 


-620 


77.50 
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15 



20 



TT, 10 0ml ©#UX^W>^§§{3^^ U75 0 giv'J^ISO. 
1 g £tg-& L> $6EIeI^^T 1 0 0 m i n " 1 ©j§gT 5 3 0 #F^i* 
WVtz'&. 0. 3 g£Sl&U giJltfX 1. 96X10 4 (Pa) Tl# 

5 1 0 0~- 9 0 0 u C/gT~, 3 0#ODffij&* 
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